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Introduction 
EMCo was contracted by PacifiCorp to conduct source testing services at the Huntington Power Plant 
near Huntington, Utah.  The Huntington Plant comprises two pulverized coal-fired boilers, each 
equipped with low-NOx burners and overfire air for nitrogen oxides (NOx) control, a flue gas 
desulfurization (FGD) scrubber for sulfur dioxide (SO2) control and pulse-jet fabric filters for PM control.  
In accordance with Utah Department of Environmental Quality (UDEQ) Operating Permit 1501001004, 
the Unit #1 exhaust stack is equipped with Continuous Emission Monitoring Systems (CEMS) to quantify 
carbon dioxide (CO2), sulfur dioxide (SO2) and nitrogen oxides (NOx) emissions.  Each unit is also 
equipped with a CEMS to quantify mercury (Hg) emissions.  Unit #1 is also equipped with a CEMS to 
quantify carbon monoxide (CO) emissions.  Monitoring system information is given in the table below. 
 

Monitor Location Parameter Monitor Make /Model Part 75 Monitor ID

Huntington 
Unit 1 

Flow Teledyne Monitor Labs Model 150 105 
CO2 Thermo Fisher Model 410i 113 
SO2 Thermo Fisher Model 43i 111 
NOx Thermo Fisher Model 42i 112 
CO Thermo Fisher Model 48i ––– 
Hg Thermo Fisher Model 80i ––– 

 
Testing was conducted to satisfy state and federal quality assurance requirements.  Contact information 
for the project is listed in the table below. 
 

Contact Affiliation Telephone E-mail
Frank Zampedri 
Environmental Analyst PacifiCorp (801) 220-2169 frank.zampedri@pacificorp.com 

Richard Neilson 
Environmental  Engineer PacifiCorp (435) 687-4334 richard.neilson@pacificorp.com 

Norm Erikson 
Environmental Scientist UDEQ (801) 536-4063 nerikson@utah.gov 

Andrew Bruning 
Senior Project Manager EMCo (303) 810-2168 abruning@stacktest.us 
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Scope of Work 
Relative accuracy test audits (RATAs) were performed in accordance with 40 CFR Part 75 on the Unit #1 
Exhaust CEMS.  RATA testing was performed at high load to determine the relative accuracy of the 
Volumetric Flow Rate, CO2, SO2, NOx and Hg CEMS in accordance with the annual RATA requirements of 
40 CFR Part 75 Appendix B, §2.3.1.2(a).  Volumetric Flow Rate RATA testing was also performed at mid 
load.  RATA testing was also performed in accordance with 40 CFR Part 60 on the Unit #1 SO2, NOx and 
CO CEMS.  The details of each test are given in the table below.  
  

Source Location Regulation Test Type Load Level* Parameter(s) 
Huntington 
Unit 1 Outlet 40 CFR Part 75 RATA High Hg (μg/wscm) 

*High Load is defined as 408-520 MWg at Unit #1, and Mid Load is defined as 324-408 MWg. 
 
Abbreviations: 
μg/wscm: micrograms per wet standard cubic meter 

 
Testing Methods 
EMCo used the following EPA Reference Methods for the testing program.  No deviations from the 
Reference Methods were noted.  All RATAs consisted of at least nine test runs. 
 

Source Parameter EPA Reference Methods Test Runs/Duration
Huntington Unit 1 Hg (μg/wscm) 30B 9 @ 60 minutes
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Testing Location 
The Huntington Unit 1 exhaust sampling location consists of a vertical, circular stack with an interior 
diameter of 323.3 inches and four orthogonal sampling ports located 9.9 diameters downstream and 8.2 
diameters upstream of the nearest flow disturbances.   
 
Prior to commencing the RATA, pollutant gas stratification testing was performed across a grid of 12 
points determined using EPA Method 1 in accordance with 40 CFR Part 60, Appendix B, PS2 §8.1.3.2 and 
40 CFR Part 75, Appendix A, §6.5.6.1.  Stratification testing was performed for two minutes per traverse 
point in accordance with 40 CFR Part 75, Appendix A, §6.5.6.1(c).  As diluent (CO2) and pollutant (NOx or 
SO2) concentrations were within 5% of their mean concentrations, mercury RATA testing was performed 
at a single point in the stack as allowed by §8.1.3.5 of Method 30A.  See the schematic below.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Test Results 
The results of the testing program are given in the tables below.  Detailed test results are located in 
Appendix A, along with sample calculations for all computed values.   
 
PacifiCorp 
Huntington Unit 1 
RATA Results Summary (6/29/2016) 
High Load (480 MW) 

Run # Start Time Stop Time Hg (μg/wscm) Hg (lb/TBtu) 
RM CEM Difference RM CEM Difference

1 9:05 10:05 0.031 0.323 -0.292 0.032 0.331 -0.299
2 10:13 11:13 0.027 0.205 -0.178 0.028 0.209 -0.181
3 11:18 12:18 0.020 0.204 -0.184 0.021 0.212 -0.191
4 5:51 6:51 0.021 0.158 -0.137 0.022 0.165 -0.143
5 6:54 7:54 0.025 0.142 -0.117 0.026 0.147 -0.121
6 7:59 8:59 0.021 0.147 -0.126 0.022 0.155 -0.133
7 9:02 10:02 0.020 0.146 -0.126 0.021 0.153 -0.132
8 10:05 11:05 0.020 0.161 -0.141 0.021 0.170 -0.149
9 11:08 12:08 0.030 0.154 -0.124 0.032 0.164 -0.132

Average 0.024 0.182 -0.158 0.025 0.190 -0.165
Relative Accuracy (|RMavg-CEMavg|+|CC|) = 0.2 n/a 

40 CFR Part 63 Limit (|RMavg-CEMavg|+|CC|)  0.5 n/a 
 
 

Stratification Test Diagram 
Unit # 1
Diameter (D) 323.3”
Upstream Distance (A) >220’
Downstream Distance (B) >266’
Sample Point Distances from Stack Wall
Traverse Point 1 14.1”
Traverse Point 2 47.3”
Traverse Point 3 95.7”
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Testing Equipment 
All testing equipment was housed in a climate-controlled mobile analytical laboratory custom-designed 
and built by EMCo.  All required quality assurance tests were performed as required by the applicable 
Reference Methods. Detailed equipment descriptions are given in the table below. 
 

Parameter Equipment EPA Reference Methods

Exhaust Gas Moisture Content (H2O) 
Chilled Impinger Train
Dry gas meter 
Gravimetric analysis 

4 

Mercury (Hg) 

Heated probe 
Sorbent traps 
Dry gas meters 
Ohio Lumex 915+ Mercury Analyzer 

30B 

 
Method 30B Quality Assurance 
All on-site mercury analysis was performed by a certified Ohio-Lumex operator (see Appendix E).  All 
QA/QC tests were performed as required by Method 30B.  Prior to sampling, the Ohio Lumex RA-915+ 
was calibrated using certified aqueous mercury standards of 5, 10, 50, 100 and 500 nanograms (ng) to 
create a second-order calibration curve.  NIST certificates for the calibration standards are included in 
Appendix E.  Following initial calibration, the calibration curve was challenged with one Independent 
Calibration Standard of 500 ng.  In cases where the observed mercury sample mass was less than the 
lowest point on the calibration curve (5 ng), mercury masses were calculated using a low-level response 
factor in accordance with §11.3 of Method 30B.  Continuing Calibration Verification Standards (CCVSs) 
were analyzed following three test runs at each stack.  Sorbent tubes spiked with 50 ng of elemental 
mercury were used on three RATA runs at each stack to fulfill the requirement for Field Spike Recovery 
tests; as required by Method 30B, spike recovery was calculated as the average of three runs.  QA/QC 
results are summarized in the table below.  Detailed analytical results are appended in Appendix A of 
this report.   
 

Method 30B QA Test Acceptance Criteria Actual Value (Unit 1)

Spectrometer Multipoint 
Calibration 

Each calibration point within ±10% of 
actual value Maximum = 8.0% 

Calibration Curve R2 0.99 R2 = 1.00 
Independent Calibration 
Standard Within ±10% of actual value Difference = 2.6% 

Continuing Calibration  
Verification Standard (CCVS) Within ±10% of actual Maximum = 4.1% 

Paired Trap Agreement Relative Deviation 20% Maximum RD = 9.9%
Field Spike Recovery 85%  Average  115% Average = 100%

 
 
 
 
 
 
 
 
 
 



Project PC16-0031: Huntington Unit 1 Hg RATA  Page 5 of 52 

Test Details 
Mercury testing was performed using EPA Method 30B.  
Test run duration was determined in accordance with 
Section 8.2.5 of Method 30B as a function of minimum 
sample mass, target sample volume and sample flow rate.  
Each test run consisted of withdrawing samples of stack 
gas through paired sorbent tubes, through heated 
stainless steel probes, through paired moisture removal 
systems, and through dual calibrated dry gas meters.  
Following each test run, the sorbent traps were removed 
from the sample probes, capped to avoid media loss or 
contamination, and transported to EMCo’s mobile 
laboratory for analysis.  Samples were analyzed in 
accordance with EPA Method 30B using an Ohio Lumex 
RA-915+ differential atomic absorption spectrometer. All 
Quality Assurance requirements of Method 30B were 
strictly followed.  At each stack, three spiked sorbent 
traps were analyzed on-site in accordance with Section 
8.2.6 of Method 30B.  Following analysis, the Relative Deviation of the mercury masses from each paired 
sample were evaluated for acceptability.  The mercury mass from each trap was combined with the 
corresponding volume of stack gas for the test run, corrected for stack gas moisture content 
(determined during each run using EPA Method 4; see below), and reported as micrograms of mercury 
per wet standard cubic meter (μg/wscm).  Mercury concentrations were compared to CEMS data from 
the sampling period to determine the relative accuracy of the CEMS.   
 
Stack gas moisture content was determined in 
accordance with EPA Method 4.  Method 4 sample runs 
were performed at each unit to confirm saturated 
conditions.  A sample of exhaust gas was withdrawn 
from the outlet at a constant flow rate, transported 
through a stainless steel probe, through a series of 
chilled glass impingers containing known masses of 
water or silica gel, and through a calibrated dry gas 
meter.  (See Figure 4-1 at right.)  The mass of 
condensed moisture was determined gravimetrically 
following each run, and combined with the volume of 
gas collected to calculate stack gas moisture content.   
 
Measured moisture content was above saturation for 
each test run.  Calculated saturated moisture content 
was used to correct all mercury and flow RATA runs. 
 
 
 
 
 
 
 

vacuum 
gauge

sample probe 

chilled impinger train 

pump 

dry gas meter 

orifice 

manometer 

40 CFR Part 60, Appendix A: Method 4, Figure 4-1 

vacuum 
 gauge 

heated sample 
probe with 
thermocouple 

40 CFR Part 60, Appendix A-8: Method 30B, Figure 30B-1

pump 

dry gas meter 

flow control valve 

moisture 
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Appended Information 
Supporting data for this testing program are included as follows. 
 

Data Reduction Spreadsheets 
Sample Calculations 
Field Datasheets 
CEMS Data 
Mercury Calibration Standard Certificates 
Dry Gas Meter Pre-Test and Post-Test Calibrations 
Reference Meter Calibration Certificate 
AETB Certification 

 



 
Project PC16-0031 

Appendix C:  Mercury Testing 
Data Reduction Spreadsheets 

Sample Calculations 
Field Datasheets 

CEMS Data 
Mercury Calibration Standard Certificates 

Dry Gas Meter Pre-Test and Post-Test Calibrations 
Reference Meter Calibration Certificate 
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Parameter:  Hg (μg/wscm)

Run # Start Time End Time Load RM CEM Difference Used? RATA Results
1 9:05 10:05 477 0.031 0.323 -0.292 x Number of Runs: 9
2 10:13 11:13 478 0.027 0.205 -0.178 x T-value 2.306
3 11:18 12:18 476 0.020 0.204 -0.184 x Standard Deviation 0.056
4 5:51 6:51 481 0.021 0.158 -0.137 x Confidence Coefficient 0.043
5 6:54 7:54 482 0.025 0.142 -0.117 x Relative Accuracy (%RM) 841.39%
6 7:59 8:59 482 0.021 0.147 -0.126 x
7 9:02 10:02 483 0.020 0.146 -0.126 x
8 10:05 11:05 480 0.020 0.161 -0.141 x
9 11:08 12:08 481 0.030 0.154 -0.124 x Limits

10 20% or ± 0.5 μg/wscm
11
12

Average 480 0.024 0.182 -0.158

Parameter:  Hg (lb/TBtu) Fc = 1800
RM RM RM CEM Difference
Hg CO2 Hg Hg Hg

Run # Start Time End Time Load  (μg/wscm)  (%vw) (lb/Tbtu) (lb/Tbtu) (lb/Tbtu) Used? RATA Results
1 9:05 10:05 477 0.031 11.0 0.032 0.331 -0.299 x Number of Runs: 9
2 10:13 11:13 478 0.027 11.0 0.028 0.209 -0.181 x T-value 2.306
3 11:18 12:18 476 0.020 10.8 0.021 0.212 -0.191 x Standard Deviation 0.056
4 5:51 6:51 481 0.021 10.7 0.022 0.165 -0.143 x Confidence Coefficient 0.043
5 6:54 7:54 482 0.025 10.8 0.026 0.147 -0.121 x Relative Accuracy (%RM) 868.5%
6 7:59 8:59 482 0.021 10.6 0.022 0.155 -0.133 x
7 9:02 10:02 483 0.020 10.7 0.021 0.153 -0.132 x
8 10:05 11:05 480 0.020 10.6 0.021 0.170 -0.149 x
9 11:08 12:08 481 0.030 10.5 0.032 0.164 -0.132 x

10
11
12

Average 480 0.024 10.7 0.025 0.190 -0.165

PC16-31
PacifiCorp
Huntington Unit 1
6/29/2016
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PC16-31
PacifiCorp
Huntington Unit 1
6/28/2016

EPA Method 30B §11.1: Calibration EPA Method 30B Sample Analysis

Hg Mass (ng) Area Counts Calculated Hg Mass (ng) % Difference Sample ID 1a 1b 2a 2b 3a 3b
5 1250 4.7 5.2% Inputs

10 2370 10.5 4.9% Area Counts (Section 1) 437 502 439 367 290 297
50 9980 49.6 0.8% Area Counts (Section 2) 79 21 -8 148 -70 28

100 19800 100.2 0.2% Spike Mass (ng) 0 0 0 0 0 0
500 96500 500.0 0.0%

Calculations
Low-Level Response Factor Section 1 Hg Mass (ng) 2.3 2.6 2.3 1.9 1.5 1.6

Curve: y = 7.12E-10x^2 + 0.0051x + -1.6728 Hg Mass (ng) = 2.5 Section 2 Hg Mass (ng) 0.0 0.0 0.0 0.0 0.0 0.0
A2 = 7.12E-10 Area Counts = 474 Total Hg Mass less Spike (ng) 2.3 2.6 2.3 1.9 1.5 1.6
A1 = 0.0051 Response Factor = 189.6 Breakthrough (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
B = -1.6728 Volume of Sample (dscm) 0.070 0.070 0.069 0.069 0.069 0.069

R2 = 1.00 Hg Concentration (μg/dscm) 0.03 0.04 0.03 0.03 0.02 0.02
Relative Deviation (%)

EPA Method 30B §11.1:  Independent Calibration Standard Measured Spike Concentration (μg/dscm)
500 Spike Recovery (%) n/a n/a n/a n/a n/a n/a

95800 Moisture Concentration (%/100) 0.117 0.117 0.128 0.128 0.120 0.120
496.3 Corrected Hg Concentration (μg/wscm) 0.03 0.03 0.03 0.02 0.02 0.02
0.7%
10% Average Spike Recovery (%) n/a (85-115%)

Average Hg Concentration >1 μg/dscm? N
EPA Method 30B §11.4:  Continuing Calibration Verification Standard Breakthrough Limit = 20%

Run # Expected Value (ng) Area Counts Measured Value (ng) % Difference Relative Deviation Limit = 20%
3 500 92600 479.5 4.1%

Polynomial Regression

7.0%
n/a

8.8%
n/a

1.4%
n/a

% Difference
Limit

PC16-31
PacifiCorp
Huntington Unit 1
6/28/2016
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EPA Method 30B §11.1: Calibration

Hg Mass (ng) Area Counts Calculated Hg Mass (ng) % Difference
5 944 5.0 0.4%

10 2020 10.8 8.0%
50 9040 48.5 3.0%

100 18800 100.7 0.7%
500 94400 500.0 0.0%

Low-Level Response Factor
Curve: y = -8.40E-10x^2 + 0.0054x + -0.0569 Hg Mass (ng) = 2.5

A2 = -8.40E-10 Area Counts = 451
A1 = 0.0054 Response Factor = 180.4
B = -0.0569

R2 = 1.00

EPA Method 30B §11.1:  Independent Calibration Standard
500

96900
513.0
2.6%
10%

EPA Method 30B §11.4:  Continuing Calibration Verification Standard
Run # Expected Value (ng) Area Counts Measured Value (ng) % Difference

6 500 92500 490.1 2.0%
9 500 97800 517.7 3.5%

% Difference
Limit

PC16-31
PacifiCorp
Huntington Unit 1
6/29/2016
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Polynomial Regression
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PC16-31
PacifiCorp
Huntington Unit 1
6/29/2016

EPA Method 30B Sample Analysis

Sample ID 4a 4b 5a 5b 6a 6b 7a 7b 8a 8b 9a 9b
Inputs
Area Counts (Section 1) 245 236 392 289 298 191 9560 218 9610 237 9650 285
Area Counts (Section 2) 86 72 12 60 50 96 82 63 20 59 135 135
Spike Mass (ng) 0 0 0 0 0 0 50 0 50 0 50 0

Calculations
Section 1 Hg Mass (ng) 1.4 1.3 2.2 1.6 1.7 1.1 51.3 1.2 51.5 1.3 51.7 1.6
Section 2 Hg Mass (ng) 0.4 0.3 0.0 0.3 0.2 0.5 0.4 0.3 0.1 0.3 0.7 0.7
Total Hg Mass less Spike (ng) 1.8 1.6 2.2 1.9 1.9 1.5 1.6 1.5 1.6 1.6 2.4 2.2
Breakthrough (%) 29.9% 25.2% 0.4% 16.6% 12.8% 43.4% 0.7% 23.3% 0.1% 19.8% 1.3% 42.3%
Volume of Sample (dscm) 0.070 0.070 0.070 0.070 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069
Hg Concentration (μg/dscm) 0.03 0.02 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.04 0.03
Relative Deviation (%)
Measured Spike Concentration (μg/dscm)
Spike Recovery (%) n/a n/a n/a n/a n/a n/a 100.31% n/a 100.02% n/a 100.33% n/a
Moisture Concentration (%/100) 0.135 0.135 0.124 0.124 0.124 0.124 0.124 0.124 0.124 0.124 0.124 0.124
Corrected Hg Concentration (μg/wscm) 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03

Average Spike Recovery (%) 100.2% (85-115%)

Average Hg Concentration >1 μg/dscm? N
Average Hg Concentration >0.5 μg/dscm? N
Average Hg Concentration 0.1 μg/dscm? Y

Breakthrough Limit = n/a
Relative Deviation Limit = 20% or +/-0.2

0.73
3.5%
n/a

0.3%
0.73

3.5%
0.73

7.6%
n/a

9.9%
n/a

4.9%
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Run #
Start Time
Stop Time

EPA Method 30B Meter Data A B A B A B
Inputs

Pbar Barometric Pressure ("Hg) 23.77 23.77 23.77 23.77 23.77 23.77
Vm Volume of Stack Gas Collected (L) 90.017 90.036 90.005 90.026 90.003 90.018
Y Meter Calibration Factor (unitless) 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Tm Temperature at Gas Meter (°F) 78 79 83 85 86 88

Calculations
Vm Volume of Stack Gas Collected (dcm) 0.090017 0.090036 0.090005 0.090026 0.090003 0.090018
Pbar Absolute Pressure at Gas Meter (mmHg) 603.69 603.69 603.69 603.69 603.69 603.69
Tm Absolute Temperature at Gas Meter (K) 299 299 301 303 303 304
Vm(std) Sample Gas Volume (dscm) 0.07 0.07 0.07 0.07 0.07 0.07

2
10:13
11:13

3
11:18
12:18

1
9:05

10:05

PC16-31
PacifiCorp
Huntington Unit 1
6/28/2016
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Run #
Start Time
Stop Time

EPA Method 30B Meter Data A B A B A B A B A B A B
Inputs

Pbar Barometric Pressure ("Hg) 23.68 23.68 23.68 23.68 23.68 23.68 23.68 23.68 23.68 23.68 23.68 23.68
Vm Volume of Stack Gas Collected (L) 90.011 90.025 90.033 90.038 90.024 90.013 90.058 90.022 90.026 90.203 90.031 90.044
Y Meter Calibration Factor (unitless) 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Tm Temperature at Gas Meter (°F) 75 77 77 78 82 85 86 87 86 87 87 88

Calculations
Vm Volume of Stack Gas Collected (dcm) 0.090011 0.090025 0.090033 0.090038 0.090024 0.090013 0.090058 0.090022 0.090026 0.090203 0.090031 0.090044
Pbar Absolute Pressure at Gas Meter (mmHg) 601.40 601.40 601.40 601.40 601.40 601.40 601.40 601.40 601.40 601.40 601.40 601.40
Tm Absolute Temperature at Gas Meter (K) 297 298 298 299 301 303 303 304 303 304 304 304
Vm(std) Sample Gas Volume (dscm) 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07

PC16-31
PacifiCorp
Huntington Unit 1
6/29/2016

4
5:51
6:51

5
6:54
7:54

6
7:59
8:59

7
9:02

10:02

8
10:05
11:05

9
11:08
12:08
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Run # 1 2 3
Start Time 9:05 10:13 11:18
Stop Time 9:41 10:49 11:56

EPA Method 4 Data
Inputs

Pbar Barometric Pressure ("Hg) 23.77 23.77 23.77
Stack Static Pressure ("H2O) -2.4 -2.4 -2.4
Stack Gas Temperature (F) 116 117 117

Vlc Volume of Water Condensed (mL) 62.1 68.2 69.8
Vm Volume of Stack Gas Collected (dcf) 28.419 28.558 31.612
Y Meter Calibration Factor (unitless) 0.9966 0.9966 0.9966

H Pressure Differential Across Orifice ("H2O) 1.8 1.8 1.8
Tm Temperature at Gas Meter (°F) 82 87 90

Calculations
Pm Absolute Pressure at Gas Meter ("Hg) 23.90 23.90 23.90
Tm Absolute Temperature at Gas Meter (°R) 542 547 550
Vwc(std) Volume of Water Condensed (scf) 2.92 3.21 3.28
Vm(std) Sample Gas Volume (dscf) 22.03 21.94 24.15

Stack Gas Temperature (C) 47 47 47
Bws sat Saturated Moisture Content (%/100) 0.131 0.134 0.134
Bws Actual Stack Gas Moisture Content (%/100) 0.117 0.128 0.120

Moisture Content Used (%/100) 0.117 0.128 0.120

PC16-31
PacifiCorp
Huntington Unit 1
6/28/2016
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Run # 4 5 6 7 8 9
Start Time 5:51 6:54 7:59 7:59 7:59 11:08
Stop Time 6:24 7:30 8:35 8:35 8:35 11:44

EPA Method 4 Data
Inputs

Pbar Barometric Pressure ("Hg) 23.68 23.68 23.68 23.68 23.68 23.68
Stack Static Pressure ("H2O) -2.4 -2.4 -2.4 -2.4 -2.4 -2.4
Stack Gas Temperature (F) 117 114 114 114 114 114

Vlc Volume of Water Condensed (mL) 75.6 70.1 73 73 73 72.4
Vm Volume of Stack Gas Collected (dcf) 29.479 28.515 31.297 31.297 31.297 29.845
Y Meter Calibration Factor (unitless) 0.9966 0.9966 0.9966 0.9966 0.9966 0.9966

H Pressure Differential Across Orifice ("H2O) 1.8 1.8 1.8 1.8 1.8 1.8
Tm Temperature at Gas Meter (°F) 82 82 84 84 84 83

Calculations
Pm Absolute Pressure at Gas Meter ("Hg) 23.81 23.81 23.81 23.81 23.81 23.81
Tm Absolute Temperature at Gas Meter (°R) 542 542 544 544 544 543
Vwc(std) Volume of Water Condensed (scf) 3.56 3.30 3.44 3.44 3.44 3.41
Vm(std) Sample Gas Volume (dscf) 22.77 22.02 24.08 24.08 24.08 23.01

Stack Gas Temperature (C) 47 46 46 46 46 46
Bws sat Saturated Moisture Content (%/100) 0.135 0.124 0.124 0.124 0.124 0.124
Bws Actual Stack Gas Moisture Content (%/100) 0.135 0.130 0.125 0.125 0.125 0.129

Moisture Content Used (%/100) 0.135 0.124 0.124 0.124 0.124 0.124
Saturated Saturated Saturated Saturated Saturated Saturated

PC16-31
PacifiCorp
Huntington Unit 1
6/29/2016
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Sample Calculations  
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PacifiCorp
Huntington Unit 1
6/28/2016
Run #1 Sample Calculations

EPA Method 30B:  Determination of Total Vapor Phase Mercury Emissions
from Coal-Fired Combustion Sources Using Carbon Sorbent Traps
(40 CFR Part 60, Appendix A-8)

Variable Value Definition Unit of Measurement
Pbar 23.77 Barometric Pressure in. Hg
Pm 604 Absolute Pressure at Gas Meter mmHg
tm 78 Temperature at Gas Meter °F

Tm 299 Absolute Temperature at Gas Meter K
Y 1.000 Meter Calibration Factor Unitless

Vm 90.017 Volume of Stack Gas Collected L
Vm 0.0900 Volume of Stack Gas Collected dcm
Tstd 293 Standard Temperature K
Pstd 760 Standard Pressure mmHg

Vm(std) 0.070 Sample Gas Volume dscm
A2 7.12E-10 Coefficient from Calibration Curve unitless
A1 0.0051 Coefficient from Calibration Curve unitless
b -1.6728 Y intercept of Calibration Curve unitless

AC1 437 Area Counts from Tube Section 1 unitless
AC2 79 Area Counts from Tube Section 2 unitless
RF 189.6 Low-Level Response Factor Unitless
m1 2.3 Hg mass from Tube Section 1 nanograms
m2 0.0 Hg mass from Tube Section 2 nanograms
B 0.0% Breakthrough percent
Ca 0.03 Hg Concentration, Sorbent Trap A μg/dscm
Cb 0.04 Hg Concentration, Sorbent Trap B μg/dscm
RD 7.0% Relative Deviation between Traps A and B percent
Bws 0.117 Stack Gas Moisture Content (From EPA Method 4) %/100
Cw(a) 0.03 Hg Concentration corrected for moisture μg/wscm
Cw(b) 0.03 Hg Concentration corrected for moisture μg/wscm

Cw(avg) 0.03 Hg Concentration corrected for moisture μg/wscm

Pm = Pbar (25.3971 mmHg/in.Hg)
= 23.77 (25.3971)
= 603.69 mmHg

Tm = 273.15 + ((tm-32)/1.8)
= 273.15 + ((78 - 32)/1.8)
= 299  K

Vm = (0.001)L
= (0.001) 90.017
= 0.0900 dcm

Vm(std)= Vm x Y x Tstd x Pm

Tm x Pstd

= 0.090017 x 1 x 293 x 603.69
299 x 760

= 0.070 dscm
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PacifiCorp
Huntington Unit 1
6/28/2016
Run #1 Sample Calculations

m1 = A2(AC1)2 + A1(AC1) + b
= 7.12E-10 (437)^2 + 0.0051 (437) + (-1.67)
= 0.6 ng (Mass less than lowest standard)

m2 = A2(AC2)2 + A1(AC2) + b
= 7.12E-10 (79)^2 + 0.0051 (79) + (-1.67)
= 0.0 ng (Section 2 for breakthrough determination only)

m1 = AC/RF
= (437)/(189.6)
= 2.3 ng (Mass recalculated using Respose Factor Method)

B = 100 (m2 / m1)
= 100 (0.0 / 0.6)
= 0.0%

Ca = (m1)
(1000 ng/μg) (dscm)

= (2.3)
(1000) (0.070)

= 0.03 ug/dscm (Eq. 30B-3)

RD= 100 |Ca - Cb|
Ca + Cb

= 100 I 0.03 - 0.04 I
0.03 + 0.04

= 7.0% (Eq. 30B-5)

Cw(a)= Ca (1-Bws)
= 0.03 (1 - 0.117)
= 0.03 ug/wscm (Eq. 30B-4)

Cw(b)= Cb (1-Bws)
= 0.04 (1 - 0.117)
= 0.03 ug/wscm (Eq. 30B-4)

Cw(avg)= Cw(a) + Cw(b)

2

= 0.029 + 0.033
2

= 0.03 ug/wscm
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Field Datasheets  
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CEMS Data  
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Mercury Calibration Standard Certificates 

Dry Gas Meter Pre-Test and Post-Test 
Calibrations 

Reference Meter Calibration Certificate 
  

Project PC16-0031: Huntington Unit 1 Hg RATA Page 41 of 52



Project PC16-0031: Huntington Unit 1 Hg RATA Page 42 of 52



Project PC16-0031: Huntington Unit 1 Hg RATA Page 43 of 52



Project PC16-0031: Huntington Unit 1 Hg RATA Page 44 of 52



Project PC16-0031: Huntington Unit 1 Hg RATA Page 45 of 52



Project PC16-0031: Huntington Unit 1 Hg RATA Page 46 of 52



Project PC16-0031: Huntington Unit 1 Hg RATA Page 47 of 52



Project PC16-0031: Huntington Unit 1 Hg RATA Page 48 of 52



Project PC16-0031: Huntington Unit 1 Hg RATA Page 49 of 52



M
ET

H
O

D
 3

0B
 D

R
Y 

G
AS

 M
ET

ER
 P

O
ST

-C
AL

IB
R

AT
IO

N
 U

SI
N

G
 M

ET
R

IC
 R

EF
ER

EN
C

E 
M

ET
ER

1)
 

C
on

ne
ct

 m
et

er
bo

x 
to

 R
ef

er
en

ce
 M

et
er

.
2)

 
R

ec
or

d 
ba

ro
m

et
ric

 p
re

ss
ur

e 
be

fo
re

 a
nd

 a
fte

r c
al

ib
ra

tio
n 

pr
oc

ed
ur

e.
3)

 
R

un
 a

t m
ax

im
um

 te
st

ed
 s

am
pl

e 
ra

te
 fo

r a
 p

er
io

d 
of

 2
0 

m
in

ut
es

.
4)

 
R

ec
or

d 
da

ta
 a

nd
 in

fo
rm

at
io

n 
in

 th
e 

G
R

EE
N

 c
el

ls
; Y

E
LL

O
W

 c
el

ls
 a

re
 c

al
cu

la
te

d.
5)

 
If 

th
e 

P
os

t-C
al

 Y
 d

iff
er

s 
fro

m
 th

e 
P

re
-C

al
 b

y 
le

ss
 th

an
 5

%
, n

o 
ad

ju
st

m
en

ts
 a

re
 n

ec
es

sa
ry

.

D
AT

E:
6/

30
/2

01
6

M
ET

ER
 ID

 #
:

30
B

-1
A

IN
IT

IA
L

FI
N

AL

O
PE

R
AT

O
R

:
w

s
R

EF
ER

EN
C

E 
M

ET
ER

 Y
:

0.
99

65
B

AR
O

M
ET

R
IC

 P
R

ES
SU

R
E 

(in
 H

g)
:

24
.6

3
24

.6
3

EL
AP

SE
D

(1
)

(2
)

(3
)

D
G

M
 T

EM
P.

D
G

M
 R

EA
D

IN
G

S 
(m

3 )
FL

O
W

D
G

M
 T

EM
P.

D
G

M
 R

EA
D

IN
G

S 
(L

)
TI

M
E 

(M
IN

)
V c

r (
ST

D
)

V m
 (S

TD
)

Y

R
U

N
 #

(°F
)

IN
IT

IA
L

FI
N

AL
N

ET
 (V

cr
)

R
AT

E 
(L

PM
)

(°F
)

IN
IT

IA
L

FI
N

AL
N

ET
 (V

m
)

(m
3 )

(m
3 )

(u
ni

tle
ss

)

1
66

12
.0

60
6

12
.0

65
6

0.
00

50
1

62
0.

00
0

5.
07

4
5.

07
4

5.
00

0.
00

41
0.

00
42

0.
97

4

2
66

12
.0

65
6

12
.0

70
8

0.
00

52
1

62
0.

00
0

5.
01

1
5.

01
1

5.
00

0.
00

43
0.

00
42

1.
02

6

3
66

12
.0

70
8

12
.0

75
8

0.
00

50
1

61
0.

00
0

5.
02

7
5.

02
7

5.
00

0.
00

41
0.

00
42

0.
98

2

AV
ER

AG
E 

D
R

Y 
G

AS
 M

ET
ER

 C
AL

IB
R

AT
IO

N
 F

AC
TO

R
, Y

 =
 

0.
99

4

PR
E-

TE
ST

 C
AL

IB
R

AT
IO

N
 F

AC
TO

R
, Y

 =
1.

00
0

D
IF

FE
R

EN
C

E 
=

0.
59

%
(<

5%
)

D
AT

E:
6/

30
/2

01
6

M
ET

ER
 ID

 #
:

30
B

-1
B

IN
IT

IA
L

FI
N

AL
O

PE
R

AT
O

R
:

ss
R

EF
ER

EN
C

E 
M

ET
ER

 Y
:

0.
99

65
B

AR
O

M
ET

R
IC

 P
R

ES
SU

R
E 

(in
 H

g)
:

24
.6

3
24

.6
3

EL
AP

SE
D

(1
)

(2
)

(3
)

D
G

M
 T

EM
P.

D
G

M
 R

EA
D

IN
G

S 
(m

3 )
FL

O
W

D
G

M
 T

EM
P.

D
G

M
 R

EA
D

IN
G

S 
(L

)
TI

M
E 

(M
IN

)
V c

r (
ST

D
)

V m
 (S

TD
)

Y
R

U
N

 #
(°F

)
IN

IT
IA

L
FI

N
AL

N
ET

 (V
cr

)
R

AT
E 

(L
PM

)
(°F

)
IN

IT
IA

L
FI

N
AL

N
ET

 (V
m

)
(m

3 )
(m

3 )
(u

ni
tle

ss
)

1
66

12
.0

45
4

12
.0

50
4

0.
00

50
1

61
0.

00
0

5.
00

6
5.

00
6

5.
00

0.
00

41
0.

00
42

0.
98

6

2
66

12
.0

50
4

12
.0

55
6

0.
00

52
1

61
0.

00
0

5.
06

1
5.

06
1

5.
00

0.
00

43
0.

00
42

1.
01

4

3
59

12
.0

55
6

12
.0

60
6

0.
00

50
1

59
0.

00
0

5.
01

2
5.

01
2

5.
00

0.
00

42
0.

00
42

0.
99

4

AV
ER

AG
E 

D
R

Y 
G

AS
 M

ET
ER

 C
AL

IB
R

AT
IO

N
 F

AC
TO

R
, Y

 =
 

0.
99

8

PR
E-

TE
ST

 C
AL

IB
R

AT
IO

N
 F

AC
TO

R
, Y

 =
1.

00
0

D
IF

FE
R

EN
C

E 
=

0.
20

%
(<

5%
)

R
EF

ER
EN

C
E 

M
ET

ER
30

B
 D

R
Y 

G
AS

 M
ET

ER

R
EF

ER
EN

C
E 

M
ET

ER
30

B
 D

R
Y 

G
AS

 M
ET

ER

30
B

-1
 P

os
t C

al
 6

.3
0.

16

Project PC16-0031: Huntington Unit 1 Hg RATA Page 50 of 52



Project PC16-0031: Huntington Unit 1 Hg RATA Page 51 of 52



 

 

RE:  Certification of Air Emission Testing Body (AETB) Conformance 

To Whom it May Concern: 

This letter is to confirm that Emissions Measurement Company LLC (“EMCo”) is an Air Emission Testing Body 
(AETB) operating in conformance with ASTM D7036-04, as required by 40 CFR Part 75, Appendix A §6.1.2.  The 
table below lists the EPA Reference Methods for which each listed Project Manager is a Qualified Individual and 
other relevant information required by (as applicable) 40 CFR Part 75.59(a)(15), 40 CFR Part 75.59(b)(6) and 40 CFR 
Part 75.59(d)(4). 

Emissions Measurement Company  
(800) 984-9883 
AETB Qualified Individual Information 

QI Name QI Email Exam* Exam
Date 

Exam 
Provider 

Provider
Email 

Andrew 
Bruning abruning@stacktest.us 

SES Group 1
SES Group 2 
SES Group  3 

6/12/2014
9/18/2015 
6/12/2015 

SES QSTIprogram@gmail.com 

EPA Method 30B 1/16/2015* Ohio-Lumex andrew.mertz@ohiolumex.com
Mike 

Corrigan mcorrigan@stacktest.us SES Group 1
SES Group  3 4/1/2015 SES QSTIprogram@gmail.com 

Craig 
Kormylo ckormylo@stacktest.us 

SES Group 1
SES Group  3 2/5/2016 SES QSTIprogram@gmail.com 

EPA Method 30B 1/16/2015* Ohio-Lumex andrew.mertz@ohiolumex.com

Matthew 
Parks mparks@stacktest.us 

SES Group 1
SES Group 2 
SES Group  3 

2/5/2016
9/18/2015 
2/5/2016 

SES QSTIprogram@gmail.com 

*The Source Evaluation Society (SES) Group 1 Exam includes EPA Reference Methods 1, 1A, 2, 2A, 2C, 2D, 2F, 2G, 2H, 3, 3B, 4, 5, 5A, 5B, 5D, 5E, 5F, 5I, 17, 19, 
201A and 202.  The SES Group 2 Exam includes EPA Reference Methods 1 , 2, 3, 4, 3B, 6, 6A, 6B, 7, 7C, 7D, 8, 11,13A, 13B, 15A, 16A, 19, 26, 26A and 202.The 
SES Group 3 Exam includes EPA Reference Methods 3A, 6C, 7E, 10, 10B, 20, 25A, 40 CFR Part 60 Performance Specifications 2 – 8, 15 and 40 CFR Part 75.  
Initial 30B training provided by Ohio-Lumex; refresher exam administered by EMCo once every five years.  

  

Please feel free to contact me with any questions regarding the above. 
 

 
Matthew Parks 
Technical Director 

 
11990 W. 52nd Avenue 
Wheat Ridge, CO 80033 
 

 
Office (303) 495-3936 

Toll Free (800) 984-9883 
Fax (888) 605-0243 

www.stacktest.us 
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